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(54) Windowpane antenna apparatus for use in vehicles 



(57) A windowpane antenna apparatus for use in a 
vehicle according to the present invention, includes a 
plurality of conductive strips (14) arranged in a window- 
pane (2) of the vehicle so as to have a predetermined 
pattern, function designation switches (31s to 34s) 
turned on to transmit/receive predetermined waves, an 
arithmetic unit (26) for performing an arithmetic opera- 
tion of obtaining a combination of the plurality of con- 



ductive strips (14) in order to form a desired antenna 
having antenna characteristics matching at unction des- 
ignated by the function designation switches (31s to 
34s), and a selective connecting switch (21) for select- 
ing one or some of the conductive strips (14) based on 
the combination of the conductive strips (14) obtained 
by the arithmetic unit (26) and connecting the selected 
some of the conductive strips (14) to form the desired 
antenna. 
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Description 

The present invention relates to a windowpane an- 
tenna apparatus attached to a windowpane of a vehicle 
such as an automobile. 

Conventionally there is an automobile windowpane 
antenna apparatus as the most typical one for use in 
vehicles. In the automobile windowpane antenna appa- 
ratus, a thin, narrow conductive strip is provided on an 
automobile windowpane (usually a rear window glass) 
and employed as an antenna. 

Recently a defogger serving as a heater for clearing 
condensed moisture, has been provided on almost all 
over a rear window of an automobile. Therefore, a space 
for providing the above conductive strip as an antenna 
is limited to a small one interposed between the defog- 
ger and the frame of the window. 

The conventional automobile windowpane antenna 
apparatus has the following problem. The space in the 
windowpane on which an antenna can be mounted, is 
very small. 

However, there has recently been a demand for re- 
ceiving TV broadcasting waves and GPS waves and 
transmitting/receiving portable telephone waves as well 
as FM/AM broadcasting waves, and there has been a 
strong request to satisfy the demand only by a window- 
pane antenna apparatus. 

However, it is physically impossible to provide dif- 
ferent antennas separately in the above small space of 
a windowpane. If they were done, an interference would 
occur among the antennas thereby to degrade the char- 
acteristics thereof. 

The present invention has been developed in order 
to resolve the problem caused when a large variety of 
antennas are employed at the same time, and its object 
is to provide a vehicle windowpane antenna apparatus 
wherein a large variety of antennas can be provided in 
a limited small space on a vehicle windowpane without 
degrading the characteristics of the antennas. 

In order to attain the above object, according to one 
aspect of the present invention, there is provided a win- 
dowpane antenna apparatus for use in a vehicle, com- 
prising: 

a plurality of conductive strips arranged in a win- 
dowpane of the vehicle so as to have a predeter- 
mined pattern; and 

means for selecting conductive strips from the plu- 
rality of conductive strips and connecting the select- 
ed conductive strips to form an antenna having a 
desired function. 

According to another aspect of the present inven- 
tion, there is provided a windowpane antenna apparatus 
for use in a vehicle, comprising: 

a plurality of conductive strips arranged in a win- 
dowpane of the vehicle so as to have a predeter- 



mined pattern; 

function designation switches turned on to cause a 
predetermined transmission/reception set to trans- 
mit/receive waves; 
5 an arithmetic unit for performing an arithmetic op- 
eration to obtain an optimum combination of the plu- 
rality of conductive strips in order to lorm a desired 
antenna having antenna characteristics matching a 
function designated by the function designation 
10 switches; and 

a selective connecting switch for selecting one or 
some of the conductive strips based on the optimum 
combination obtained by the arithmetic unit and 
connecting the selected one or some of the conduc- 
ts tive strips to form a desired antenna. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

20 

FIG. 1 is a block diagram illustrating the constitution 
of a vehicle windowpane antenna apparatus ac- 
cording to a first embodiment of the present inven- 
tion; 

25 FIG. 2 is a block diagram illustrating the constitution 
of an electrical system of the apparatus of FIG. 1; 
and 

FIG. 3 is a block diagram illustrating the constitution 
of an electrical system of a vehicle windowpane an- 
30 tenna apparatus according to a second embodi- 
ment of the present invention. 

(First Embodiment) 

3$ FIG. 1 is a block diagram showing the constitution 
of a vehicle windowpane antenna apparatus according 
to a first embodiment of the present invention. 

As shown in FIG. 1 , a defogger 3, which serves as 
a heater for clearing condensed moisture, is provided 

40 from the central part toward the lower part in a window- 
pane 2 of a rear window 1 of a vehicle (e.g. , automobile). 
A glass antenna section 1 0 is provided in a space above 
the windowpane 2 between the upper portion of the de- 
fogger 3 and the window frame. The glass antenna sec- 

45 tion 10 includes a first TEL antenna element 11, a sec- 
ond TEL antenna element 12, a GPS antenna element 
13, and a multiple band antenna element 14 which are 
formed in a predetermined pattern. 

The defogger 3 and antenna elements 11 to 14 are 

50 each formed of a very thin, narrow conductive strip. The 
conductive strip, particularly the conductive strip of the 
multiple band antenna element 14 includes a strip which 
has a desired characteristic alone as one antenna, a 
strip which does not have it alone as one antenna but 

55 serves as part of an antenna in combination with another 
conductive strip. 

The first and second TEL antenna elements 11 and 
12 are formed opposite to each other on the right and 
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left sides of the windowpane 2 for diversity reception, 
and connected directly to a portable telephone set 34. 
The GPS antenna element 1 3 and multiple band anten- 
na element 1 4 are connected to an FM/AM set 31 , a TV 
set 32 and a GPS set 33 of a transmission/reception set s 
.30 via an integrated circuit unit 20. 

FIG. 2 is a blockdiagram illustrating the constitution 
of an electrical system of the apparatus shown in FIG. 
1. Referring to FIG. 2, the multiple band antenna ele- 
ment 1 4 of the glass antenna section 1 0 has twelve con- 10 
ductive strips el to el 2. These conductive strips el to 
e12 and GPS antenna element 13 are each connected 
to the integrated circuit unit 20. 

The unit 20 includes a selective connecting switch 
21 constituted of an electronic switch, an FM/AM ampli- is 
tier 22, an FM diversity unit 23, a TV amplifier 24, a TV 
diversity unit 25, a CPU (microcomputer) 26 serving as 
an arithmetic unit, and a GPS amplifier 27. 

The CPU 26 operates an arithmetic operation for 
obtaining a combination of the conductive strips el to 20 
e1 2 to optimize the electrical length of a synthesized an- 
tenna in accordance with a designated function (de- 
scribed later), determines a combination of the conduc- 
tive strips to allowdiversity reception when a designated 
function is reception of at least broadcasting waves such 2S 
as FM/AM broadcasting waves and TV broadcasting 
waves, and the like. 

In the first embodiment, the transmission/reception 
set 30 includes four sets of FM/AM -set 31 , TV set 32, 
GPS set 33. and portable telephone set 34, these sets 30 
have their respective function designation switches 31 s, 
32s, 33s and 34s which also serve as a power switch to 
be turned on at the time of reception and transmission. 

The FM/AM amplifier 22 and FM diversity unit 23 
are of a four-channel type, as are the TV amplifier 24 35 
and TV diversity unit 25. The FM/AM amplifier 22, TV 
amplifier 24. and GPS amplifier 27 are each constituted 
of an LNA (low noise amplifier) to prevent reception sen- 
sitivity from deteriorating. 

An operalion of the vehicle windowpane antenna *o 
apparatus so constituted, will now be described. 

A call signal is received by the first and second TEL 
antenna elements 11 and 12 and then input to the port- 
able telephone set 34. The portable telephone set 34 
performs diversity reception to allow a user to call with 45 
good reception characteristic free of phasing. To call by 
a portable telephone, a signal is transmitted through the 
first TEL antenna element 11 or the second TEL antenna 
element 12. 

When the function designation switch 33s of the so 
GPS set 33 is turned on, a signal of GPS waves received 
by the GPS antenna element 1 3 is input to the GPS set 
33 through the GPS amplifier 27. Thus, various types of 
information can be obtained through the GPS waves. 

If the function designation switch 31s is turned on ss 
to designate a function when FM/AM broadcasting 
waves are received, the function is input to the CPU 26. 
In the CPU 26 Ihe optimum combination of the conduc- 



tive strips el to e1 2 is calculated and determined in con- 
sideration of the electrical length of an antenna in order 
to form a desired antenna having antenna characteris- 
tics matching the designated function. A result of this 
determination is supplied to the selective connecting 
switch 21 through a data bus 28. The switch 21 is thus 
selects one or some of the conductive strips el to el 2 
based on the result of the determination and connect 
them to form the desired antenna having the electrical 
length of the antenna which is the most suitable for re- 
ception frequency. The FM or AM broadcasting waves 
received by the antenna so formed, are supplied to the 
FM/AM set 31 via the selective connecting switch 21, 
FM/AM amplifier 22 and FM diversity unit 23. Conse- 
quently, a user can listen to an FM/AM radio broadcast 
based on good reception characteristics due to diversity 
reception. 

If the function designation switch 32s is turned on 
to designate a function when TV broadcasting waves 
are received, as in the case of reception of the FM/AM 
waves, the function is input to the CPU 26. In the CPU 
26, the optimum combination of the conductive strips el 
to e12 is determined in order to form a desired antenna 
having antenna characteristics matching the designated 
function. A result of this determination is supplied to the 
selective connecting switch 21. The switch 21 is thus 
selects one or some of the conductive strips el to el 2 
based on the result of the determination and connect 
them to form the desired antenna having the electrical 
length of the antenna which is the most suitable for re- 
ception frequency. The TV broadcasting waves re- 
ceived by the antenna so formed, are supplied to the TV 
set 32 via the selective connecting switch 21 , TV ampli- 
fier 24 and TV diversity unit 25. Consequently, a user 
can watch TV based on good reception characteristics 
due to diversity reception. 

The CPU 26 always monitors the reception condi- 
tions of FM/AM and TV broadcasting waves. If multipath 
noise, phasing or the like occurs, the CPU 26 deter- 
mines whether the diversity reception is changed by the 
FM diversity unit 23 or TV diversity unit 25, whether the 
conductive strips el to e 1 2 are selected again by the se- 
lective connecting switch 21 (change in beam), or the 
like, and performs a control operation based on a result 
of the determination. Thus, automatic control is execut- 
ed so as to maintain the optimum receiving condition at 
times. 

(Second Embodiment) 

FIG. 3 is a block diagram illustrating the constitution 
of an electrical system of a vehicle windowpane antenna 
apparatus according to a second embodiment of the 
present invention. The second embodiment differs from 
the first embodiment in the following two points. 

1) The above-described function designation 
switches 31s to 34s and an arbitrary function des- 
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ignation switch 35s are arranged together on a ded- 
icated switch board 40. 

A function designating operation can be carried 
out easily and exactly, thereby allowing transmis- 
sion and reception other than the reception of FM/ 
AM and TV broadcasting waves and GPS waves 
and the transmission/reception of portable tele- 
phone waves. 

2) By operating the foregoing function designation 
switches 31 s to 34s and arbitrary function designa- 
tion switch 35s, the FM/AM set 31 , TV set 32, GPS 
set 33, portable telephone set 34, and arbitrary 
transmission/reception set 35 are operated, the 
CPU 26 is operated in response to the operation, 
and the selective connecting switch 21 is controlled, 
thereby selectively connecting all the antenna ele- 
ments 11 to 14. 

Consequently, some of the conductive strips el 
to e12 of, e.g., the multiple band antenna element 
14 can properly be added as auxiliary antenna ele- 
ments for transmitting/receiving the portable tele- 
phone waves and receiving the GPS waves. 



Claims 



A windowpane antenna apparatus for use in a ve- 
hicle, characterized by comprising: 

a plurality of conductive strips (14) arranged in 
a windowpane (2) of the vehicle so as to have 
a predetermined pattern; and 
means (21 , 26) for selecting one or plural con- 
ductive strips (14) from the plurality of conduc- 
tive strips (14) and connecting the selected one 
or plural conductive strips (14) to form an an- 
tenna having a desired function. 

A windowpane antenna apparatus for use in a ve- 
hicle, characterized by comprising: 

a plurality of conductive strips (14) arranged in 
a windowpane (2) of the vehicle so as to have 
a predetermined pattern; 
function designation switches (31s to 34s) 
turned on to cause a predetermined transmis- 
sion/reception set (30) to transmit/receive 
waves; 

an arithmetic unit (26) for performing an arith- 
metic operation to obtain an optimum combina- 
tion of the plurality of conductive strips (14) in 
order to form a desired antenna having antenna 
characteristics matching a function designated 
by the function designation switches (31s to 
34s); and 

a selective connecting switch (21 ) for selecting 
one or some of the conductive strips (1 4) based 
on the optimum combination obtained by the 
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arithmetic unit (26) and connecting the selected 
one or some of the conductive strips (14) to 
form the desired antenna. 

The antenna apparatus according to claim 2, char- 
acterized in that the plurality of conductive strips 
(14) include a conductive strip which has a desired 
characteristic alone as one antenna and a conduc- 
tive strip which does not have a desired character- 
istic alone as one antenna but serves as part of an 
antenna in combination with another conductive 
strip. 

The antenna apparatus according to claim 2, char- 
acterized in that the function designation switches 
(31s to 34s) are capable of designating at least re- 
ception of FM/AM broadcasting waves, TV broad- 
casting waves, and GPS waves, and transmission/ 
reception of portable telephone waves. 

The antenna apparatus according to claim 2, char- 
acterized in that the function designation switches 
(31s to 34s) each serve as a power switch, too. 

The antenna apparatus according to claim 2, char- 
acterized in that the function designation switches 
(31s to 34s) are arranged together in a dedicated 
switch board (40). 

The antenna apparatus according to claim 2, char- 
acterized in that the arithmetic unit (26) has a func- 
tion of performing an arithmetic operation to obtain 
a combination of the plurality of conductive strips 
(14) in order to optimize an electrical length of a syn- 
thesized antenna. 

The antenna apparatus according to claim 2, char- 
acterized in that the arithmetic unit (26) has a func- 
tion of selecting a combination of the plurality of 
conductive strips (1 4) so as to allow diversity recep- 
tion when at least reception of broadcasting waves 
is designated. 
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